Regulation of intracellular [Ca2+] and GABA release by presynaptic GABAB receptors in rat cerebrocortical synaptosomes.
In this study we determined the changes in the intracellular free Ca2+ concentration, associated with the inhibitory modulation of the exocytotic release of GABA by GABAB receptor activation in rat cerebrocortical synaptosomes. We observed that SK&F 97541 and (-)baclofen both act as agonists of the presynaptic GABAB receptors in modulating GABA release and Ca2+ influx due to KCl (10 mM) depolarization, but SK&F 97541 is more potent than (-)baclofen in modulating both Ca2+ influx and GABA release. Thus, activation of GABAB receptors by either SK&F97541 (10 microM) or by (-)baclofen (100 microM) caused about 18% inhibition of the increase in [Ca2+]i, due to KCl depolarization, and inhibited the [3H]GABA release by about 30%. The pharmacological similarities of the GABAB receptor activation in producing inhibition of both calcium channel mediated influx of Ca2+ and transmitter release suggest that presynaptic inhibition of GABA release by GABAB receptor activation may result, at least in part, from inhibition of Ca2+ influx through P-type (or possibly Q-type) Ca2+ channels, sensitive to omega-Agatoxin IVA (200 nM). Furthermore, modulation of GABA release of GABAB receptors was abolished by preincubation with pertussis toxin, suggesting that a pertussis toxin sensitive G protein may be the coupling factor between GABAB receptors and the voltage-dependent Ca2+ channels associated with the exocytotic release of GABA in rat cerebrocortical nerve terminals.